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DETAILED ACTION 
Drawings 

The drawings were received on 9/1 1/2006. These drawings are acceptable. 

Claim Rejections -35USC§112 
The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 12-15 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

Independent claims 12 and 15 describe an apparatus having imager, or imager 
means, where the imager or imager means have a first and second image point, or in 
other words, a first and second emission point. However, in the Applicant's 
specification, no such embodiment exists where an imager has two emission points. 
Figures 8-10, as well as paragraphs 2-3 of page 10 describe a similar embodiment to 
that of claims 12 and 15. However, in the above portions of the Applicant's 
specification, the imager has only one image, or emission, point, where this image point 
is located either in the center of the imager, or is located at one end thereof. However, 
upon careful review of the Applicant's specification, the Examiner can find no 
suggestion to include two image points on an imager. 
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Claim Rejections - 35 USC § 102 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claims 1, 3, and 6 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Yoshida et al (US 5101297). 

Addressing claims 1, 3, and 6, Yoshida et al discloses a diffractive grating 
element 15 arranged on a substrate 11 with waveguiding layer 12, and arranged to 
interact with an incoming light wave from source 40 so that the incident light is coupled 
into the substrate 11 and is diffracted into a first order wave 21, which propagates within 
waveguiding layer 12, and a second order wave 22, which propagates within the 
substrate 11. The diffraction grating element 15 can be divided into two diffraction 
grating regions about their axis of symmetry, so that each region has differing diffractive 
properties due to the grating's 15 curved shape, as seen in Figure 1. As the axis of 
symmetry, seen along the direction of waveguide layer 12 in Figure 1 A, is considered to 
be a transition point, the regions are substantially mirror images of one another with 
respect to the transition point. As can be seen in Figures 1A and 1B, the incident light 
from source 40 first interacts with the grating 15 along the transition point. The 
diffraction regions mutually compensate for a variation of input angle (see Fig 1) of the 
incident light wave, so that both first 21 and second 22 order diffracted waves are 
propagated within the substrate 11 and substrate waveguiding layer 12. Each of the 
first 21 and second 22 order waves will inherently have their own diffraction efficiency 
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(column 3 lines 44-61, hereafter indicated as 3:44-61, 4:11-18 and 37-65, Figs 1Aand 
1B). 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claims 2 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yoshida et al (US 5101297) in further view ofSakai et al (US 5279924). 

Pertaining to claim 2, Yoshida et al discloses the grating device as discussed 
above. However, Yoshida et al does not disclose the grating 15 to be of an asymmetric 
period profile or a blazed grating. Sakai et al also discloses an optical diffraction grating 
element that allows incident light to be diffracted into first and second orders that 
propagate with equal intensities within the substrate supporting the grating (10:1-19, 
Figure 6C). In addition, Sakai et al also discloses the grating is of an asymmetrical 
periodic profile, and is preferably a blazed period profile (7:24-27, Fig 1F). It would 
have been obvious to one of ordinary skill in the art to combine the teachings of a 
asymmetrical, preferably blazed, periodic profile grating (from Sakai et al) with the 
teachings of Yoshida et al, because these gratings types improve the optical efficiency 
of any device having the grating, such as an optica! head device (Sakai et al, 7:37-53). 

Regarding claim 4, Yoshida et al discloses the grating device as discussed 
above. However, Yoshida et al does not disclose the two different grating regions 
having two substantially differing depths. Sakai et al discloses a grating which is 
arranged to have two sub-regions 4a and 4b, where each sub-region has a substantially 
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different depth, ti and t 2 , respectively (2:65-68, 3:1-17, Fig 10B). One of ordinary skill in 
the art would have found it obvious to combine the teachings of Sakai et al (a grating 
with two sub-regions where each sub-region has a substantially different depth) with the 
teachings of Yoshida et al, as a grating with differing depths is well known in the art, and 
a grating with differing depths causes the diffraction efficiency of the first region to be 
unequal to the diffraction efficiency of the second region, thereby allowing for a grating 
which can be highly tailored to several desired diffraction efficiencies at various portions 
along the grating (Sakai et al, 3:13-25). 

Claims 5, 7, and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yoshida et al (US 5101297) in further view ofSchultz et al (US 6285813). 

With regards to claim 5, Yoshida et al discloses the grating device as discussed 
above. However, Yoshida et al does not disclose the diffraction efficiency of at least 
one of the grating regions is arranged to vary at differing local distances from the 
transition point. Schultz et al discloses a diffraction grating coupler that couples incident 
light into a substrate. Splitting the grating of Figure 4 into two equal grating regions 
where the split occurs at the transition point, clearly Schultz et al also shows the 
diffraction efficiency of both grating regions are arranged to vary at differing local 
distances from the transition point (5:37-41 and 60-64, Fig 4). It would have been 
obvious to one of ordinary skill in the art to combine the teachings of Schultz et al (a 
grating in which the sub-regions have varying diffraction efficiency along the length of 
each sub-grating with respect to the transition point) with the teachings of Yoshida et al, 
as this grating structure is easily adaptable to gain the desired diffraction results, such 
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as diffraction of incident light at a predetermined angle; also this grating structure allows 
for customization so that the desired light intensity profile along the grating is achieved 
(Schultz etal, 5:41-64) 

Addressing claim 7, Yoshida et al discloses the grating device as discussed 
above. However, Yoshida et al does not disclose grating regions such that the incident 
light wave has its first interaction with the grating within a single grating region. Schultz 
et al discloses a diffraction grating coupler that couples incident light into a substrate, 
where the grating is fashioned to allow any desired diffraction properties to be realized, 
as the diffraction efficiency of the grating is dependent upon the slant angle of the 
grating (5:37-45, Fig 4). In addition, Schultz et al also teaches that light may be incident 
upon the side of the substrate holding the grating, as well as the top portion of the 
grating (5:52-59). It would have been obvious to one of ordinary skill in the art to 
combine the teachings of Schultz et al (that light may be shown on the grating in several 
locations in order to get the desired diffraction efficiency and intensity) with the 
teachings of Yoshida et al, as this allows the grating to be manufactured in an extremely 
specialized way, such that a wide variety of coupling characteristics can be achieved 
with the grating by simply varying where light is shown on the grating, as the grating's 
diffractive characteristics vary along the grating length (Schultz et al, 5:37-65, Fig 4). 

With respect to claim 8, Yoshida et al and Schultz et al disclose the grating 
device as discussed above. Yoshida et al does not disclose having the gratings regions 
arranged such that at least one of the regions redirects light back in a reverse direction 
inside the substrate. Schultz et al discloses light may be input from above the grating 
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and be refracted in a reverse direction inside the substrate, with the proper fashioning of 
the fringes of the grating, as the fringes, having a slant angle, are proportional to the 
diffraction intensity and also the diffraction angle of the light wave as it travels through 
the substrate (Fig 4, 5:37-65). It would have been obvious to one of ordinary skill in the 
art to combine the teachings of Schultz et al (slant angle can be fashioned in a any 
manner to produce the desired diffraction effect, including the effect where light is 
recirculated or redirected in a reverse direction within the substrate), as this allows the 
grating to function in a wide variety of applications, as light may be emitted from either 
side of the substrate, instead of from just one end. 

Claims 9-1 1 are rejected under 35 U.S.C. 102(b) as anticipated by or, in the 
alternative, under 35 U.S.C. 103(a) as obvious over Yoshida et al (US 5101297). See 
MPEP2112[R3], Section III. 

Regarding claims 9-11, Yoshida et al discloses the grating device as discussed 
above, disclosing all of the structural limitations of the current invention's claim 1. 
However, Yoshida et al does not disclose the function of using the grating to enlarge an 
exit pupil of an optical system, monocular system, binocular system, or virtual display. 
However, as Yoshida et al discloses an optical grating coupler device, it would have 
been obvious to one of ordinary skill in the art to utilize such a device in any optical 
system which requires an optical coupler (a grating for coupling light into and out of a 
substrate), such as an optical system, monocular system, binocular system, or virtual 
display. Furthermore, it has been held that a recitation with respect to the manner in 
which a claimed apparatus is intended to be employed does not differentiate the 
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claimed apparatus from a prior art apparatus satisfying the claimed structural limitations 
(Ex parte Masham, 2 USPQ2d 1647 (1987)). 

Response to Arguments 
Applicant's arguments filed 9/1 1/2006 have been fully considered but they are 
not persuasive. 

With regard to claim 1, Applicant argues Yoshida does not disclose variation in 
the input angle of an incident light wave at a given point of the grating. The Examiner 
disagrees. ' 

As is seen in Figure 1B of Yoshida, the light source 40 is tilted, such that a light 
ray emitted therefrom has portions which strike the grating at various angles. These 
portions strike the grating at the transition point ("given point"), as seen in Figure 1A and 
defined in the sections above, and therefore, the transition point receives a light ray 
having portions that strike the grating at various input angles. Because of this, the 
Examiner is of the opinion that the above limitation is met by Yoshida. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rhonda S. Peace whose telephone number is (571) 

272- 8580. The examiner can normally be reached on M-F (8-5). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney Bovernick can be reached on (571) 272- 2344. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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